The global research environment is changing rapidly and with it the role of libraries in facilitating research. Taking the British Library as an example, this article provides a situational analysis of the challenges research libraries face in this context. It outlines a new, or at least modified, role for research libraries, taking the emerging research services strategy of the British Library and its 'Everything Available' change management portfolio as an example. It argues that if libraries want to keep adding value to the research process, they need to shift their thinking from focusing on local collections to contributing to a global knowledge environment -in a persistent and open fashion.
Introduction
'Of course, you always liked books', said a relative when he heard I was taking on a role at the British Library. Now, I have always liked books, but there is a lot more to what we do. Research libraries exist to facilitate the creation of knowledge. They do this by making information accessible and preserving it for future use. Historically, this meant building up collections, or what the public, and my relatives, think of as 'books' (even though it has always been more than that). In this article I will make the case that our focus needs to shift more towards delivering services in a global, open knowledge environment. Though my views are informed by work currently under way at the British Library, many of the issues and principles should apply to research libraries more broadly.
Reflections on the current research library environment
Let us start with a brief analysis of the environment in which research and national libraries operate.
A concern for many libraries is finding a sustainable way to procure content. For many years the cost of journal subscriptions has gone up way beyond inflation. 1,2,3 As a result, libraries have been forced to make difficult decisions, including reducing the budgets for books. This is even harder when faced with the budget cuts that affect many libraries. In the case of the British Library, the grant-in-aid we receive from government will have shrunk by 30% in real terms between 2010 and 2019.
Coupled with this financial constraint, the British Library (and I assume other national libraries) sees lower usage of subscription journal content than university libraries: researchers attend the Library for relatively short, intense study visits, after which they may not use us for months or years. Academic visitors often have access to scholarly literature via their home institutions and some focus on our heritage collections, so access to journals Insights - 31, 2018 The once and future library | Torsten Reimer 'the grant-in-aid we receive from government will have shrunk by 30% in real terms between 2010 and 2019' TORSTEN REIMER
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The British Library is not always a priority. As a further challenge, due to licensing restrictions, most of our subscription content can only be accessed from our premises.
Lack of remote access also goes to the heart of our collections: legal deposit content. For centuries UK publishers have been required to deposit their print publications to ensure the nation's published output is preserved. In 2013 new regulations came into force extending this requirement to digital material. 4 In addition to this deposit process, we actively archive the websites in the UK web domain through the UK Web Archive. 5 Scholars around the world want to use these collections but we cannot make them available online. In line with the legislation, we have to treat digital content like print legal deposit: you can only access it on our premises, even if it was originally open access (OA) content, and only one person can see a particular item at a time. This legal restriction means we will continue to limit access to legal deposit to our premises only, even though we are aware this does not meet user expectations. Legal deposit libraries have advocated strongly for improved access conditions for the UK Web Archive, as well as broader alignment of the non-print legal deposit regulations to established copyright law. At the time of writing, these recommendations are being considered by the UK Government.
On the positive side, our premises do meet expectations -user surveys show that 97% of readers rate the reading rooms as very good or excellent. Our readers value the environment we provide for solitary study, but we also note more requests for facilities to engage with digital collections at scale. We support the latter through the British Library Labs 6 project but need to transition from project to a sustainable and scalable offer to meet growing user demand.
Looking beyond our collections, research libraries are also affected by changes in the wider research environment. For example, funder interventions like the open access policy for the post-2014 Research Excellence Framework have resulted in a significant increase in OA material. 7, 8 The Engineering and Physical Sciences Research Council policy framework has forced UK universities to invest in research data management workflows. 9 Along with the regulatory framework, researchers' workflows change through technology. In a 2014 survey of UK researchers, 69% said their research would no longer be practical without research software. 10 Keeping pace with these developments and the sheer scale of digital content is a challenge for any research library.
Digital content at scale poses another and perhaps more fundamental challenge for thinking about our role: globally, online content grows at a rate several times faster than our own collections. 11 This means that, relatively speaking, our collections are shrinking. If we define ourselves only through material we hold directly, we have to face the truth that we will become a little less relevant to researchers every year because there is so much more available elsewhere.
Thankfully, this issue also carries a solution: open access, and open science/research more broadly. As scholarly content is now increasingly available freely online, 12 libraries do not need to subscribe to full open access material to facilitate its use. A world of open access content would also do away with the complex and non-user-friendly architecture for access and authentication. This does, however, pose an essential question for libraries: if our users will no longer need us to access scholarly content, how can we still add value? For university libraries, the current answer seems to be a paradigm shift: in addition to helping staff and students to access content, they now also assist with publishing research (for example through repositories and management of OA payments). 13 For national and state libraries, with our very different relationship to our readers, the answer requires a broader rethinking of services. One of them is the British Library's document supply service, 14 which for decades has served millions of users across the globe. In an environment of big deals, OA and a range of other -not always legal -content sources, document supply is less in demand now. It needs to reinvent where it can add value other than just the provision of content in the 'long tail' and grey literature.
'we will become a little less relevant to researchers every year because there is so much more available elsewhere' Still, I hear you say, readers rely on us for discovery. However, for many researchers the default response to discovery is Google. 15 Considering the effort multinational tech companies pour into search technology, it is hard to see how this would change substantially in the favour of library catalogues. How long will it be until the likes of Siri and Alexa will be able to respond meaningfully to user requests such as 'Find scholarly articles that correlate social unrest in 17 th -century Europe with the Little Ice Age, and make related climate data available on my desktop'? 16 We may face a future where the library catalogue is increasingly irrelevant, accessed mostly by those who are required to use it for looking for unique items. Increasingly, our users assume that what is not available online does not exist or may not be relevant enough to justify travel. With limited funds available for digitization of heritage and special collections, access is a concern in addition to discovery. Material that is not easily discoverable and accessible online is at risk of becoming invisible, and that particularly affects heritage collections that are at the heart of national libraries. This may bias research towards the small subset of heritage collections, thereby skewing our perspective on the past and the human condition more broadly.
If we do not keep innovating and changing, where will these developments leave national libraries in their role as research libraries in a decade or two? Will it leave them, provocatively speaking, as repositories with convenient desk space for local researchers and historians? As a historian myself, I can find some comfort in this, but as a national library we need to be able to offer something valuable to everyone in the UK. In addition, we have a responsibility to make our global collections available to everyone and to work with partners around the world to advance knowledge.
National libraries in a global open environment
As publicly funded organizations, national libraries have an obligation to serve the public. Instead of just assuming we are useful simply because we exist, we have to constantly ask ourselves where we can add value. To answer that question for our research purpose, we need to look at the fundamental attributes of national libraries: persistence, being free of (commercial and political) bias and being tasked to serve everyone who comes through our doors (including the virtual ones).
I would argue that these attributes enable us to support a global open knowledge infrastructure. After all, it needs to be built in a persistent way that ensures transparency and open access to scholarly information. And, for as long as paywalls exist, libraries still have a role facilitating access for those who are not served by other organizations. To work effectively in the current and future research environment, we need to gradually shift from defining ourselves mostly through our collections to defining ourselves through the ability to help our users to:
• find and access the most suitable information available from our collections and relevant content globally • easily use this information to create new knowledge and • share this knowledge in a persistent manner that facilitates reuse.
The British Library's response
National libraries work in different contexts, so there is not necessarily one right answer to the challenges I have outlined above. 17, 18, 19, 20 In the following, I will give my personal perspective on the approach we are taking at the British Library.
In 2016 the British Library set up a strategic change portfolio called 'Everything Available' and a new department, Research Services, to transform our services to researchers and 'How long will it be until the likes of Siri and Alexa will be able to respond meaningfully to user requests ..?' 'libraries still have a role facilitating access for those who are not served by other organizations' research organizations. This process is guided by the development of a service strategy for our research purpose, the first in the Library's history and an update of our content strategy.
The emerging service strategy builds on the vision of the British Library offering a world-leading research library service that contributes to a sustainable and open global knowledge environment that benefits all. We aspire to enable seamless discovery and access to the world's knowledge, regardless of format, and to assist users in extracting useful information from content. This requires a shift from a model of local collections to an approach where we enhance our unique material by facilitating access to, and (computational) research on, content globally. One way to achieve this is to assist other organizations in opening up their content for research and helping them to reduce data loss and the cost of managing content. To address these challenges, we are developing shared collection management services, including digital preservation and facilities to make content available online. Where physical collections are concerned, we are already supporting a collaborative approach through the UK Research Reserve, a distributed national research collection managed by a partnership between the higher education sector and the British Library. 21 Similar approaches can be considered in the digital environment.
The emerging research service strategy builds on the 'Living Knowledge' vision of the British Library as 'the most open, creative and innovative institution of its kind in the world'. 22 It has been informed by a situational analysis and will be refined through ongoing user research and horizon scanning. The strategy builds on three objectives for our research purpose defined by Living Knowledge:
• 'Develop our remote access services to become a trusted and indispensable resource for fact finding, research and analysis for researchers everywhere.' • 'Ensure that the Library's on-site facilities and Reading Room services keep pace with the changing needs of researchers.' • 'Leverage the Library's collections and expertise to drive innovation in large-scale data analytics, for the wider benefit of UK research.' 23
Everything Available
The Everything Available portfolio is the delivery arm for implementing the strategy. It is organized around three themes or work streams that take forward the above and other related objectives. The themes relate to activities of researchers and research organizations: 'Find', 'Use' and 'Publish'. As a national library, our definition of 'researcher' goes beyond academics and includes everyone who is undertaking research at any level, be it from a commercial, academic or personal perspective, and regardless of the field of study.
Find 'Find' reflects challenges around discovery: internally, the size and diversity of our own collections pose significant discovery challenges. This is made exponentially worse when you consider that our collections are only a small part of the information sources available globally. Because of the deluge of information, it is no longer sufficient to point researchers at objects but to identify information contained in them and to understand relationships between objects. Finally, because of the way researchers work, we can no longer expect they will always come to us to consult Library catalogues.
The Find work stream is looking at our approach to discovery in the context of developments such as text and data mining, machine learning, visualization and user-experience design. It goes beyond content that, like journal articles, is published in a traditional sense and has relatively high visibility. Alongside data discovery, as featured in our recently published Data Strategy, 24 we need to consider how we can increase the visibility of our complex heritage collections.
'our definition of "researcher" goes beyond academics and includes everyone who is undertaking research'
Under the Find work stream, we are evaluating technologies in the discovery space, working with start-ups, community initiatives and researchers. 25 These ideas will inform our own roadmap, the replacement of our core discovery solutions and potential services for the wider community, for example in OA discovery. We are also considering the future of the library catalogue as a discovery tool, as we feed more information to users through whichever tools and networks they discover content -even if that means that we will eventually mostly 'talk' to machines. I think it is critical that libraries are an active player in discovery: after all, if we do not understand the algorithms that present us with 'the answer', we risk the objectivity of research and our future more broadly.
Use
The 'Use' work stream supports researchers in working with content. We need to be able to serve the most suitable version of an item to our users. In the short term, one of the most important steps will be enabling remote access for licensed content. We are currently in the process of rolling out single sign-on to improve the user experience and to tailor services and content access to specific user groups. The latter will help in negotiations for remote access with vendors of databases, e-journals and other digital material.
An improved architecture for remote access will also benefit users on site. Wherever possible, they should be able to access content on their own devices. This requires changes to authentication and delivery mechanisms and, in some cases, renegotiation of licensing agreements. Some users will be working with our digital collections through their own tools. To facilitate this, the Library is currently investigating setting up a platform for programming interfaces (APIs). Where it is not possible to grant access on user devices, we need to improve our facilities for analysis of audio-visual material and provide computational resources and guidance for analysis of digital content across formats. For legal deposit content, even the most experienced users will need a managed on-site process as the material cannot leave our sites in London and Yorkshire, neither during nor after analysis.
To meet user needs for content delivery we require, from a user perspective, a single workflow that results in seamless delivery of the most suitable version of content. In the case of analogue formats this may include on-demand digitization. For subscription content, the British Library is moving to a model where current e-journals are being provided on a just-in-time basis rather than buying titles 'just-in-case'. On an abstract level (that overly simplifies areas like heritage collections), I would expect a workflow to look something like this -see Figure 1 . 
Publish
The third work stream, 'Publish', will support our users by helping other organizations to manage their own content. In particular, we want to address three issues: the risk of content being lost, the cost of managing and preserving content, and persistent access.
The British Library has a broad range of skills and experiences that can help others address these issues, ranging from preservation to large-scale collection management, digitization, metadata curation and persistent identifiers. We are developing a set of services that starts with physical collection management and moves, via digitization, to the digital services that are part of Everything Available. These will include a digital preservation offer and support for making content available online. At the heart of this will be a multi-tenancy repository infrastructure that will be the home of British Library services (to include, for example, the national electronic theses service EThOS) 26 as well as content from partner organizations. Researchers across the world would benefit through access to content and improved search and discovery tools including text-and data-mining facilities.
In order to improve our existing infrastructure and develop new services, the British Library is embarking on an ambitious programme to renew its whole digital library infrastructure. Starting with the digital preservation system (over five million items), we will then look to our library management system and other metadata stores (a total of over 80 million records), the discovery solution, specialized systems, e.g. for manuscripts and archival material, and single sign-on and identity management. The plans for Everything Available build on these changes.
Working in a global environment
Going beyond our internal services, national libraries should support the wider knowledge environment. Research requires global access to knowledge and efficient sharing of information. I believe national libraries have an important role to play with regard to infrastructure components that require openness and persistence. This is why the British Library helped to set up DataCite and is now running the DataCite UK service that provides digital object identifiers (DOIs) to over 90 data centres and research organizations. 27 The Library actively participates in projects on persistent identifiers and related community discussions, for example around an open registry for organizational identifiers. 28 With many years of experience in making metadata available openly for reuse, the Library has joined the Initiative for Open Citations to promote the availability of structured, open citation data. 29 Such initiatives support a diverse environment through which information services and data can be connected globally. In order for this environment to flourish, we need to nurture innovative ideas coming from communities so that they can transform into sustainable services. As a global brand with a persistent organizational structure, the British Library may well have a role in supporting innovators in establishing new services. Working in partnership is key here. After all, the challenges are such that no single organization can tackle them. Therefore, we are working through established relationships, e.g. with SCONUL, Research Libraries UK and Jisc, and new ones with organizations like the Allan Turing Institute 30 (the national centre for data science hosted in the British Library building in London).
Understanding our users, enabling our staff
To ensure that we aim our efforts in the right direction, we have to improve our understanding of our users. User research is particularly important as national libraries serve a diverse audience with different perceptions and expectations, and we do not always understand what these are. We must get better at segmenting our current and potential user base, understanding their needs and developing 'national libraries have an important role to play with regard to infrastructure components that require openness and persistence'
'we need to nurture innovative ideas coming from communities so that they can transform into sustainable services' tailored marketing and services with a suitable user experience. To drive this transformation, the Library has created two dedicated posts focusing on user-experience design and insight management for the research audience.
Last, but certainly not least, libraries need to invest in our staff if we want to be able to adapt to a constantly evolving environment. In addition to supporting flexible ways of working, we need new skills, from business analysis and modelling to user-experience design and data analytics. One way to tackle this is to enable staff to share their skills with others in the organisation and, in terms of the British Library's responsibility as national library, with colleagues in other research libraries -and in turn learn from them. Because of this we are now looking at work shadowing, staff exchange with other research libraries and expanding placement opportunities.
Conclusion
In 1980 Maurice Line, then Director General British Library Lending Division, argued that 'the acquisition and retention of the nation's publications and the production of the national bibliography, although basic functions, are of less importance and magnitude than national information and document supply, which should be given priority in all countries. The repository function is also increasingly important. These tasks require a different approach and a different kind of national library.' 31 I would argue that in a digital and therefore ultimately global environment, we can only perform an effective national information supply (and perhaps even preservation) service if national libraries think more in terms of global instead of national collections.
The British Library will always safeguard our national heritage, but in an online environment it can be increasingly difficult to define what that is. Who is responsible for data on climate change in Great Britain, collected by Spanish and Chinese researchers, hosted on an US-Irish cloud and cited in an article published by a Dutch publisher on a German server? Thinking globally does not only provide us with the opportunity to keep adding value for our research audience, it can also create benefits through collaboration and sharing of burden.
When faced with a rapidly changing environment, you have three choices: do nothing, follow, or aim to lead. I would hope to see libraries aspiring to do the latter. National libraries in particular should take a leadership role -not with a view that we always know best, but with an understanding that our remit allows us to co-ordinate, facilitate and sustain solutions. We need to think about the problems our users face and not assume that, just by virtue of their existence, our collections are always the answer. Along with other sectors, we are shifting from a local content to a global information service provider model. Libraries should aim to actively shape that transition. Even so, I can comfortably say that we will always love books.
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